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METHOD FOR GROWING A GATE OXIDE LAYER ON A SILICON 
SURFACE WITH PRELIMINARY N 2 0 ANNEAL 




t 



A : (# 1 A) 



*fi^^Jtt^*BL^^/NANYA TECHNOLOGY CORP. 
>ft^A : ( t3:/£3:) it a 3 /LIEN, JIH («■*) 

4* B J» A Jj IIP # fttt ffl «.*^-«»-3ft 3?t ytft/HWA- YA TECHNOLOGY 
PARK 669, FUHSING 3 RD. , KUE I SHAN, Tao-Yuan Hsien, Taiwan, 



R. 0. C. 



#- - #BflA : (* l a) 

*Mt#/LIN, SHIAN-JYH 

^•A#^r J t^Al^#AifTl-^-i-^!|;/No. 18, Community 1, 
Ta-Ping-Ting, Yi-Lung Tsun, Chu-Chi Hsiang, Cljia-Yi Hsien 604, 
Taiwan, R. 0. C. 



1. 

2. 
3. 
4. 
5. 

□ ft Si? + i4M^-) : 

» 

1. 

2. 
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— ft & ^(preliminary anneal) ' H^Jfrt ' 4& 

tM?it&&i&4t»#H&JST&«5 n 2 o & no &tt ' a^^iK/^^® 



The present invention relates to a method for growing a robust, high-quality 
gate oxide layer on a silicon surface. The resultant gate oxide layer made 
according to the present invention can pass the standard 50K times 14V 
high-voltage stress testing. The preferred embodiment of this invention includes 
a step of preliminary low-pressure N 2 0 annealing that is carried out in an 
air-tight chamber at a temperature of 400~1000°C , a pressure below 0.2 torr, and 
N 2 0 flow rate of below 8000 seem. The preliminary low-pressure N 2 0 
annealing of the silicon surface is performed prior to the growth of high-quality 
gate oxide layer. In another preferred embodiment, N 2 0 may be replaced with 
NO. 
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12 ^-^^lt*^ 14 i&^N 2 0^&!3^tUiL 

16 /£-feiV1;&ft/(b,# 
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^ EJ ^C(low-pressure N 2 0 preliminary anneal) ' « t£ # * ^ *T # 5. 

f jft # ft # |Ub>§ #j 3r _t#'J ffl It ^ & a ^ *Ub& 

4o ^ g $ 6204205 «t ' r *•] ffl MttfUbtf t <&(Using H 2 

Anneal to Improve the Electrical Characteristics of Gate Oxide) j ' ffiM-tf] 
^-^^^750 o C5-900°CT^^*^^-i: 10 5. 15 
4bv# ' 800°C£- 1200°C - — AH & (atmospheric pressure)T ' V* 

ftfL*rM*IUb#ifc^l3;kJi3S ' B$ffi$l%, 20 5. 40 # • *4f-«ILIL 
800°C£. 1200°C - -AHMT • ifWHSJMbtf iiMf ' b£|BJ 

20 £. 40 - 

&^afi^&ifr&#rt ' x*»&B-$-*»J# 6184110 Sfe' r j&fl!£.£ffl 

fa CMOS tc#4lIL#^^^ «*&IUb# 4L^j&^r ^(Method of Forming 
Nitrogen Implanted Ultrathin Gate Oxide for Dual Gate CMOS 
Devices)j > ^ &tfi &J&±.&1&&%fflm% i 4bJ% » 
& IS it #f tf f; & j£ >v ^ -f- # & it IT (plasma immersion ion 
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implantation process chamber) 4* > ii. -A. M, IL ii % £X 28. #j JJ/fc. #f (mild 
pulse) • te*U£>^ffltelUb,f _L*.ft ' 600°C5. 1050°C T it^ft E:| 



X*»^H**'J# 6498365 fife ' r **J*f*IL?Jll^J»5t« a B B lt 
#L4b,%(FET Gate Oxide Layer with Graded Nitrogen Concentration) j » }fi 

«M£3£?& • *^^^^^^^®a^^b^r^j^--^ 60 i£ 

M ' ^^JbH^^LJS^ ' ii^ N 2 0 s& NO ait ' -fc 900°C 1ST - 
M-tl^h 400 &^(Torr)$r#rJi$ £ JM?&#£^MI ^*P4Mbj(felL#|Lt 
(nitrogen oxide layer) ° 



I ' #J MOS 7G#ffij-r ' J^it^/^/f^^^frl^^b^^^^^itil^l 



^ i H ' — It ± t& H S ; it^t — n k> 1=7 ^(preliminary 
anneal)!^ » J»i*^ ^BUL& IL^Jfr t • tett^itfr fi*Mt 

tlTt^ n 2 o^no nn ' a*M*^i.t&Si**aaWj&**IL^tt 



i 



i#>£3L*/ft># (native oxide)#^L • 14 • **Mfc&&*i^*L#4fr 

+ i£<fr1S;*,I3*JLjg. ' >iM&MT ' *ML^^tit>V 10 5. 8000sccm # 
N 2 0 ait ' E7^C^^M^7^f!l^t*t^^^^0.2^i^(torr) • EJ*.>&&^> 
^ 400°C£. 1000°C-^f B 1 ' ©^If-SSit^ 5°C/4Hi5- 100°C/4Hi • EJ 

&EJ*JLjg. » ^&MT ' aML^afr + ii.^ 10 5. 8000sccm NO ' 
EJ^Q^^a^7^f'J^#i#:^^^0.2^^(torr) • EJ ^>S.^L^^ 400°C J- 
1000 o C^ ' EJ^cb^Fb1^60 * &£&4f&m26> if'Jffllfc^,* 

« 
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101 » 101 Ji*&j£<ai!fc(sn)&*fc/9rrab$& - it&^J* 101Q 

' 101 4ti6'srjfe^jjL*t^6« y> S^lL^b>t(il*. 

si EsmTF -f ioo jg.^- n^at t ' *^ra^ rtp 

^JfeH^doSMi^ • T ' #ML^£ttii^v 10 8000sccm 

&J N 2 0 Hit ' E7 # J£ # & -iMftte & 0.2 ;&Jf(torr) • \sj 
^^^400°C5- 1000°C^^ • &XB$fA& 60 fr&£JLi*l » itb#^^T^L± 
tm*M01^©^/&j|- N-Si $&M?4L|L# ^(nitrogen oxide)^ 102 • 

5 A£ - ffij*^lijtl'J^MT(<0.2 torr)it.^f » @ tft tU? #L>f 
102 60 N-Si itJ*it*^i^itt^*i'J«^iiiltaa*rt^3i3^Jfe^ 
(mobility) ° 

^a°of *t$«*:£.fflj|SfUMt 103° 
BsJ^fBSJMfcW 
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16 /fc-fcffl4fe$Ub/f 

24 i&ff NO fli&EJ 

100 4-$-*JUkJ& 
102 



14 ife^T N 2 0 ft jfc EJ *JU& 

22 «/fc-*2MUfcj& 

26 j&-fcflJHSjMb# 

101 ^itdH^ 

103 Rg^^b>f 
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it *t - ft it ^(preliminary anneal) $L& > ^lt&^£^- H 

+ ' ttt^i^i^*S^lT#)i N 2 0 Hit ' aaHMf^tfr 

^J^0.2;fc^f ° 
*.t£;f£#>M^ 1000°CTi4^t • 

4. ^ttf^-^JIe.®^ 1 ^m&lV&fflfe^bM ^Jr& » ^ttgft&Ej 

N 2 0 HftafL*^;**' 10 J. 8000sccm T^t^rr ° 

6. 4ottt4M'JI&M 1 JgmtiLlV&ffl&^bM ' ^t^^ibiH? 

^c|i^^ig^c4>ail^^ 5°c/^iJ- ioo°c/^^ • 

it^f - ^ ^(preliminary anneal) • ^F1^^^lt&>^S.^- H 
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*.$Lm-CME. 400°C£- 1000°CT^f ° 

10. ■kp$n**w&m'% 7 mm&i&&ffl&^bM • ^t^^^Ej 

XJk&%& NO H*3fL4-^^ 10 5. 8000sccm T3Mf ° 

11. *of If SI % 7 '^/tfa£^j&M;IMUb#4L;5r* » £-t^&EJ 

^^4LE7ic^Sit^.^ 5°C/^#5. 100°C/^Hi - 
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